Differential equation model in Figure 5A
While equations 1-4 in the main text were derived from standard descriptions of transcription, translation, and mass-action kinetics, the derivation of Equation 5 deserves more detail. Consider three protein species, an activator (A), repressor (R), and non-specific factor (X) which recognize the same promoter binding site. If these proteins are in equilibrium with DNA, then:
The dissociation constants of A, R, and X are K d,A , K d,R , and K d,X , respectively, and this results in:
The occupancy of A at the binding site is given by:
Using this relation and substituting (S4-S6) into (S7) we obtain:
We can then write the rate of change of target transcription,
where we have assumed first-order degradation of transcripts. We then set µ R = 0 and K a,X [X] = x 0 where x 0 is an effective parameter of the affinity and concentration of the non-specific factor. This results in
which is the functional form of Equation 5 in the main text. Descriptions of parameters for the full model in the text are contained in Table S1 . 
